Supplementary Results
rAAV-mediated miR-34a overexpression in vivo is widespread and neuron-specific rAAV can transduce both replicative and non-replicative cells, such as post-mitotic neurons of the central nervous system (CNS) in a highly efficient and stable manner without inducing cytotoxicity or cellular immune response. 1, 2, 3 We injected miR-34a and empty AAV expressing vectors into the cerebral lateral ventricles of rat pups at birth (P0). We verified that no signs of tissue damage were induced following brain injection of rAAV and no signs of inflammatory reaction were detected by immunostaining for the glial fibrillary acidic protein (GFAP) or the activated microglial marker, iba1 (Supplementary Figure S3) . In some experiments, animals were first analysed to confirm a coincident and comparable expression of the EGFP mRNA and miR-34a transcript by Real- It is noteworthy that, despite the lack of specificity of CMV and PGK promoters, the rAAVmediated overexpression resulted neuron-specific and we never found infected glial cells (Supplementary Figure S4 d ), as revealed by double labelling using antibodies against the neuronal marker NeuN and the glial marker GFAP. This observation is consistent with the previously reported tropism of rAAV toward neurons.
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Expression Constructs
The vectors used to construct and package rAAVs have been previously described, 6, 7 and were kindly provided by Hilmar Bading, University of Heidelberg, Germany. of miR-34a, were amplified by PCR from rat brain cDNA using specific primers (see Table   S1 , Supplementary information), and subsequently, cloned into XhoI-NotI sites of the psiCheck2 vector (Promega). Moreover, to ablate the miR-34a binding site in the 3' UTR of DCX inserted into psiCheck2 vector, and specifically modify the nucleotides in the seed sequence, we designed specific primers (see Table S1 , Supplementary information) according to the QuikChange® Site-Directed Mutagenesis Kit (Stratagene). The amplified mutated 3' UTR DCX fragment included a new BamHI restriction site to facilitate diagnostics.
Real-Time PCR
Total RNA from neuronal cells or dissected brain regions was isolated using Trizol (Invitrogen) according to the manufacturer's instructions. RNA samples were treated with RNase-free DNase I (Invitrogen). Total RNA was reverse transcribed using Superscript III reverse transcriptase and oligo(dT) and random examer primers (Invitrogen). Relative quantitative real-time PCR was performed in a Real-Time Thermocycler (MX 3000, Stratagene) with SYBR green ready mix (Stratagene) and specific primers (see Table S1 , Supplementary information). The primers to amplify the miR-34a were designed at the stem region of the precursor form as previously described. 11 Similar amplification results were obtained using primers and conditions from the miRcury LNA PCR system (Exigon). The expression of miR-34a and each other gene was defined, from the threshold cycle (C t ), and relative expression levels were calculated by using the 2 -Δ Δ C t method after normalization with reference to expression of 18S or 5S rRna and U6 small RNA (for miR-34a quantitation in exosome preparation). 
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